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(57) ABSTRACT

A snow melting vehicle includes a receptacle for receiving a
snow load to be melted inside the receptacle into meltwater
and a debris collecting system for moving the debris fallen to
the bottom of the receptacle into a collecting chamber dis-
posed adjacent the receptacle. A debris lifting system is also
provided for raising the debris from the collecting chamber to
aposition above the meltwater filling the collecting chamber,
whereby the meltwater is substantially drained before the
debris is gravity discharged outside the snow melting vehicle.

16 Claims, 3 Drawing Sheets
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CONTINUOUS SEDIMENT REMOVAL
APPARATUS AND METHOD

This application has a priority of Canadian no. 2,761,922
filed Dec. 13, 2011, hereby incorporated by reference.

FIELD OF THE INVENTION

The invention relates generally to continuous sediment
removal systems and methods and more particularly to a
continuous sediment removal apparatus and method for
removing aggregate from a receptacle or melting tank of a
snow melting vehicle.

BACKGROUND OF THE INVENTION

Snow melting vehicles are known in the art and are used to
dispose of large amounts of snow by melting the snow and
discharging the meltwater, usually into storm drains. The
conventional devices typically have a large receptacle or
melting tank for receiving the snow and various systems for
melting the snow, including water spray devices, grinding
devices and heating-type devices which melt the snow.

It is known that the snow load can include aggregate, such
as, for example, sand, gravel, stones, plastics of many shapes
and sizes and various heavy metallic objects, which are inad-
vertently collected along with the snow. This is particularly a
problem in big cities where any clogging of the sewers is
undesirable and should be avoided.

In conventional snow melting systems, the entire system
must be shut down and the water drained out of the snow
receptacle or melting tank in order to gain access to and
remove the various debris collected with the snow which
accumulate in the snow melting tank during operation.

Accordingly, there is a need for a continuous system and
process for removing aggregate from the receptacle or melt-
ing tank of a snow melting vehicle in order to ensure continu-
ous operation thereof. This is desirable to avoid any disrup-
tions during the snow melting operation of the vehicle, which
will result in energy savings and increased efficiency.

SUMMARY OF THE INVENTION

It is, therefore, an aspect of the present invention to provide
a continuous sediment removal apparatus and method for
removing aggregate from a receptacle or melting tank of a
snow melting vehicle.

One embodiment of the present invention will be a sedi-
ment removal apparatus for a snow melting vehicle having a
receptacle for receiving a snow load to be transformed inside
the receptacle into meltwater, the apparatus including a debris
collecting system for displacing debris fallen to a bottom of
the receptacle into a collecting chamber disposed adjacent the
receptacle and a debris lifting system for raising the debris
from the collecting chamber to a position above for gravity
discharging the debris outside the collecting chamber.

The debris collecting system preferably includes a means
for creating a water flow loop on the bottom platform of the
receptacle for displacing the debris from the bottom of the
snow receptacle into the collecting chamber. In a preferred
embodiment, the water flow loop may be directed inside a
channel disposed on the bottom platform. The debris are
directed inside the channel and collected and pushed by the
water flow toward and into the collecting chamber. In one
particular embodiment, the bottom of the receptacle is
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2

inclined toward the channel for directing the debris inside the
channel. For example, the inclination of the bottom of the
receptacle may be about 15°.

The debris lifting system preferably includes a rotatable
circular frame having a plurality of paddles or blades for
lifting the debris above the water line in the collecting cham-
ber. The collecting chamber may have a concave bottom wall
and side walls dimensioned to facilitate the debris lifting
action of the debris lifting system. Preferably, the debris can
be discharged outside the collecting chamber via a discharge
chute.

A snow melting vehicle includes the sediment removal
apparatus according to the invention. In a preferred embodi-
ment, a snow melting apparatus can be retrofitted with the
sediment removal apparatus of the invention so as to maxi-
mize its continuous operation and enhance its feasibility.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further understood from the
following detailed description of preferred embodiments of
the invention, having regard to the accompanying drawings,
in which:

FIG. 1 is a perspective view of a snow melting vehicle
including a sediment removal system according to an
embodiment of the present invention;

FIG. 2 is a view of a receptacle of a snow melting vehicle
including the debris collecting system according to an
embodiment of the invention;

FIG. 3 is a plan view of a sediment removal system accord-
ing to an embodiment of the present invention; and

FIG. 4 is a cross-sectional view of a floor of a receptacle
including a channel and a spaced apart angled cover top
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the present pre-
ferred embodiments of the invention, an example of which is
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

An exemplary embodiment of the continuous sediment
removal system for a snow melting vehicle is shown in FIG.
1 and is designated generally by reference numeral 10.

As embodied and illustrated herein, a sediment removal
apparatus for use with a snow melting vehicle 10 having a
tank or receptacle 20 includes a debris collecting system and
a debris lifting system. The debris collecting system moves
the debris introduced into the tank 20 with the snow load and
fallen on the bottom platform 12 of the tank 20 by means of a
water flow into a collecting chamber 40 adjacent the tank 20.
The collecting chamber 40 houses the debris lifting system.

According to an aspect of the invention, the continuous
removal apparatus is purposed to efficiently and continuously
remove aggregate (size less than 40 mm), such as, eg. sand,
rocks and other heavy small debris, from a meltwater slurry
within the tank 20, for obtaining a separation of the water and
aggregate and allowing only a small quantity of the water to
escape. This would be applicable to a situation where the
water and debris are being dumped in continuously or ran-
domly and will avoid the necessity to shut down the melting
process and completely drain the water from the tank 20 in
order to remove the debris from the tank 20.

One of the main difficulties encountered in conventional
snow melting systems is the jamming and wear on moving
mechanical parts caused by the varied aggregate that must be
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removed. In accordance with the present invention, this can
be addressed, inter alia, by using a water flow and resilient
blades or paddles to apply force to remove the debris as
opposed to steel parts pushing and lifting the debris.

According to an embodiment of the present invention,
there is provided a water flow loop that continuously cycles
the water through the water/debris tank 20 using a pump 34,
preferably housed in a pump chamber 31, that is external to
the tank 20. Preferably, the water flow through the tank 20
runs in a partially open top trough or channel 36 disposed on
the bottom platform 12 of the tank 20. Preferably the bottom
platform 12 is slanted for gravity directing the debris into the
trough 36.

According to the invention, the debris are caused by gravity
to slide down the slanted floor 12 and get pushed by the water
flow out the end of the tank 20 into the debris collecting
chamber 40. Depending upon the amount of turbulence in the
tank and the type of aggregate, the angle of the platform 12
required to cause the debris to slide down can vary. Prefer-
ably, in accordance with one embodiment of the invention, the
angle of the bottom platform 12 of the tank 20 can be about
15° so as to ensure operation of the invention with sand,
crusher dust and gravel up to %2" and rocks up to 1". However
different angles can be envisaged and operable as dictated by
the nature of the debris material and water turbulence condi-
tions in the tank 20.

A few factors can be considered in determining the
required pump 34 size to ensure the water flow is strong
enough to move the debris dropped in the trough or channel
36. It is understood that the water pump 34 is connected to the
tank via pipes 35, and can essentially cause a suction force at
one end of the tank and a positive flow at the other end, and,
as such, there can be little concern in moving the debris near
those locations. However, the area in the middle of the tank 20
can lose a considerable amount of water flow force, due to, in
part, the flow water mixing with the water in the tank. There-
fore, it can be concluded, that the length of the tank 20 and the
water speed are directly related for proper operation of the
present invention. For example, in an embodiment of the
present invention, a channel 36 can have a length of about 10
feet and the opening area at the end of the tank for the water
to flow can be approximately 13 square inches. A water flow
speed of between about 400 and 550 feet per minute can be
used to ensure that there is enough force in the middle of the
tank 20 to move the debris.

With water entering the tank 20 in a 4" pipe and then being
exposed to the ambient water, with the open top on the trough
36 the water can very quickly mix with the stationary water
and lose its velocity. In a preferred embodiment, in order to
keep most of this velocity a top 37 can be positioned on this
trough 36 which will help it to hold the water velocity longer
in the tank. This top 37 can be positioned with a 1" gap
between it and the trough on both sides to allow debris up to
1" smallest dimension to fall inside the trough or channel 36.
Inaccordance with another preferred embodiment, in orderto
ensure good water flow in the middle, the trough cross section
can be divided so that there is a lower or distal section that can
be fully covered (and therefore does not mix with the tank
water) to the middle section of the tank and then the proximal
section can be uncovered and mixed with the slower water in
the main section of the trough.

In case of oversized debris, such as, for example anything
larger than 1" in accordance with a preferred, but not limited
to, embodiment of the present invention, an open mesh (not
shown) may be positioned over the trough area to catch the
debris and prevent it from falling into the trough. If there can
be large amounts of large objects that may be collected this
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can quickly block the openings in the mesh and therefore
prevent the other debris from falling into the trough. The
surface area of this mesh will have to be increased by raising
it and/or adding multiple levels and an easy method of lifting
and removing the mesh for cleaning.

According to one mode of operation of the invention, after
the water flow displaces the debris from the channel or trough
36 outside the main tank 20 into the collecting chamber 40,
the debris can be discharged outside the collecting chamber
40. The collecting chamber can be provided with an effective
method of removing the debris, according to the embodi-
ments described hereinbelow.

According to one embodiment of the present invention, the
collecting chamber 40 can be fully sealed. The collecting
chamber can also have a volume and shape adapted to cause
a significant slowing of the water flow to allow the debris to
settle onto the bottom of the chamber. According to this
embodiment, the water flow exit can be positioned at the top
corner of the chamber in order to prevent the debris being
sucked out of the chamber. In this embodiment, the chamber
can have an isolating valve at the entrance and exit of the
chamber. To determine when the chamber is filled enough to
require cleaning a debris sensing level switch or a weight
measurement apparatus and method can be used.

In order to remove the debris from the chamber the two
isolating valves will have to be closed and the water pump
should be turned off. This will prevent significant loss of
primary chamber water. The chamber can then be opened and
dumped with a small loss of water and also a small amount of
down time if the opening method is automated.

According to another embodiment of the present invention,
the secondary chamber 40 can include a spinning rotor frame
41 with wiper blades 42, the blades being preferably made of
a resilient material, such as rubber or polycarbonate. The
spinning rotor frame 41 can be rotated via a drive chain 43, for
example. In one method of operation, the debris entering the
collecting chamber 40 can be swept sideways and lifted by the
blades 42 of the spinning wheel 41. As illustrated and embod-
ied herein, the wheel 41 raises the debris in an arc until it
reaches the water surface. At this point any amount of water
held on the wiper starts to flow off. Operation of the wheel 41
atapredetermined speed can allow a significant amount of the
water to drain from the blades 42 before it nears the tops
center location. A discharge chute can be conveniently pro-
vided in the top center area directly under so that the debris
can be, thus, gravity discharged outside the collecting cham-
ber. According to an embodiment of the invention, the debris
can slide down the discharge chute and can be collected with
a very low water concentration.

The wheel 41 turn rate can be adapted and operated based
on the quantity of debris that is being removed and on the
number of wiper blades 42, in order to ensure that debris
removal does not bring a large amount of water with it. In one
embodiment of the invention, the wheel 41 can include
twenty (20) paddles or blades 42. For example, a rotor speed
can be between about 5 and 7 rpm. As explained above, it can
be appreciated that the rotor speed can vary depending on the
debris concentration in the water.

For example, the blades 42 can be made of 60 Durameter™
neoprene with a view to lasting for a very long time while also
still being quite cheap to replace. In one exemplary applica-
tion of the invention, where a goal was to remove as little
water as possible, a 1" gap between the sides of the rubber
blades and the walls of the secondary chamber casing can be
provided so as to allow the water to pour out quicker as the
blade 42 moves above the water line and prevent any jam of
debris between the rotor structure and the chamber wall.



US 9,090,196 B2

5

As embodied herein, an aspect of the present invention is
the reduction of the amount of debris sucked through the
pump 34. As known in the art, debris going through a pump
over time will cause erosion and wear the impeller and the
pump casing down so that it will need to be replaced.

In order to mitigate the possible erosion of the pump, as
illustrated and embodied herein the suction intake from the
collecting chamber 40 to the pump 34 via pipe 35 can pref-
erably be as close as practical to the top of the chamber or the
water surface without, however, sucking air into the pump and
the intake size should be larger to reduce effective suction
pressure/area and reduce the forces pulling on the debris.
Another preferred embodiment can use a screen to block the
debris while having a large enough surface area so as to
minimize that the screen can be blocked with debris by virtue
of the suction force of the pump 34. Moreover, as known in
the art, cycling the pump backwards periodically can help to
remove and debris from the screen.

Variations, adaptations, and modification to the above
described preferred embodiments of the invention are pos-
sible without departing from the scope and content of the
invention, as described in the claims appended hereto.

LIST OF REFERENCE CHARACTERS

10—snow melting vehicle
11—burner

12—tank bottom platform
20—melting tank
31—pump chamber
32—discharge chute
33—access area
34—pump

35—pipe

36—channel

37—angled cover top
40——collecting chamber

41—wheel
42— Dblades
43—drive chain

The embodiments of the present invention in which an
exclusive property or privilege is claimed are defined as fol-
lows:

1. A sediment removal apparatus for a snow melting
vehicle having a snow receptacle for receiving a snow load to
be transformed inside the receptacle into meltwater, the appa-
ratus comprising:

a debris collecting system including a separate collecting
chamber adjacent to and in fluid communication with
the snow receptacle, and a mechanism for displacing the
debris from the bottom of the snow receptacle into the
collecting chamber; and

a debris lifting and discharging system including a rotat-
able circular frame having a plurality of paddles or
blades extending radially outwardly from said frame and
rotatable therewith, the frame and paddles rotatably
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located inside the collecting chamber and movable both
above and below a water line in said collecting chamber,
debris entering the collecting chamber being swept side-
ways and lifted by the rotating paddles to raise the debris
in an arc until the debris reaches the water line and then
lifting the debris above the water line for discharge out-
side of the snow melting vehicle.

2. The apparatus according to claim 1, wherein the debris
collecting system includes a channel on the bottom of the
snow receptacle for receiving the debris.

3. The apparatus according to claim 2, wherein the bottom
of the receptacle is inclined toward the channel for directing
the debris inside the channel.

4. The apparatus according to claim 2, wherein the mecha-
nism for displacing the debris is a pump for injecting water
into the channel at a predetermined water flow.

5. The apparatus according to claim 4, wherein the prede-
termined water flow is between about 400 and 550 cubic feet
per minute for a channel having a length of about 10 feet.

6. The apparatus according to claim 2, wherein a spaced
apart elongated angled top wall extends the length of the
channel for directing the flow of water into the channel and for
facilitating the displacement of the debris into the collecting
chamber.

7. The apparatus according to claim 2, wherein a portion of
the channel distal to a point at which the channel is connected
to the collecting chamber has a top cover for directing the flow
of'water into the channel and for facilitating the displacement
of'the debris which accumulate into a proximal portion of the
channel into the collecting chamber.

8. The apparatus according to claim 1, wherein the rotat-
able circular frame has 20 paddles or blades and rotates at
approximately between 5 and 7 rpm.

9. The apparatus according to claim 8, wherein the paddles
or blades are made of natural or synthetic rubber, polycarbon-
ate, or plastic.

10. The apparatus according to claim 1, wherein the col-
lecting chamber has a concave bottom wall and side walls
dimensioned to facilitate the debris discharging action of the
debris lifting and discharging system.

11. The apparatus according to claim 3, wherein a degree of
inclination of the bottom of the receptacle is about 15°.

12. The apparatus according to claim 1, wherein the col-
lecting chamber includes a discharge chute for gravity dis-
charging of the debris lifted above the water line outside the
collecting chamber.

13. The apparatus according to claim 1 in combination with
and operable with a snow melting vehicle.

14. The apparatus according to claim 4, wherein the pump
recirculates water from the collecting chamber to the channel
in the snow receptacle.

15. The apparatus according to claim 14, wherein the pump
is connected to an upper portion of the collecting chamber.

16. The apparatus according to claim 1, wherein the rotat-
able circular frame is substantially upright.
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